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PURPOSE: To provide an image reader in which a difference of 
image quality of a reproduced image hardly takes place. 
CONSTITUTION: When at least either an interval between read 
positions on an original picture 1 in the subscanning direction Y 
and a pitch of scanning lines is changed, a fixed interpolation 
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kept constant while compensating color slurring of a reproduced 
image. 
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©DWM«RDt(ncnajft»6jBS"r*^ d, v, t, y 

I, J, a, ^ft^ft J ■*>, D, m, d, 

V. T. y Ol%i^T04 0©ia»$!lffilSB4 Oft"? 

twrs. 

[0 0 6 4] CC-p#tcaficLTfe^fcV>C t« s /Jn® 
tfa, p, y©3^yfcO^T«4^K:»j£-l***ffl 

c^T&So -rat>"6» ±B©J:5fcytt»H*»>^r:>' 
7-<>'Lot42:Oy<pffl*fflV»T*BIBLfe»©«9fl!)<E 

y • dr£ltffin/cfi[B5b , «S?P'5-l'>LofcLT^e^4a 
Sj b^o c tteteZo 

[0 0 6 5] fB£^SBeTOfc:fe^Ty©#*LVMut%1# 

yjWBfc4/<5^-*T?**cfclcJ:* 0 to&jfeffl 

% 1 USS^JcOgBtCfcV^T y = 0 £-T502 9©fifcfcg 

-SHSIfF^lHlgS 1 2 7 BTOttMflarcfcfcfcft* y = 
0 ikb^K&K7'jl^<D&&lc^xtt.1&W*ffbtt 
vcfcfcfctK H2 9 ©SBfcrauiS**^** 

* So sw-rtitf . c ©^ i mmmit ytito j-xa-© 

&£S£fltmiBlft 1 2 7 BfcKttT^SC fcteWflfetf* 

So 

[0 0 6 6] C©.fc?ait«©t>fcT?» «-fe>'-9-3--<y 
C0 0 6'7D H7tt, iffiffiMHEIISl 27R, 127 



(7) ftfiSW- 7-2 4 5 7 1 2 

— hT'feS„ ^n-y^CKti, 7^VHr>-9" 1 4 B, 1 
4G, 1 4 R£rg»rf &fcii>©&©T\ ^©JHBg/Vl/X 

^ft^Qt (y) , Qg Cy) , Qb (y) . (fcj£ 
U y=l. 2, 3-) ^n>y^C KfCiSUT^-f 
1 4 R. 1 4 G, 14 B*^7-r>ffiT'3fe 

70 »|T©iBBl*3©-r£?;*;l/^I#QR (y) % Qg (y) , 
Qb (y) tftCfi, ^-f^-feVIM 4R, 1 4 G, 14 

B©±*aE^riRix©iiijiHRfflofiw**nT^s. -t 

I/** 1 2 7 bJb^OiffiffiM^QRa. QRb«, -rv^/l/ 

fefi^QR (i) fr&^n^nsT (=j -t + t) , 

6T (= j • T+2T) ilftTtitfj2n$SJ6£> 0 Sfc* 
•feU^^ 1 2 7 b^6©iSffiM^Q6a» Qobli, r>'? 
;1/&(B^Qg (1) a»5*n«x3T (= i • T + 
T) . 4 T (= 1 • T + 2 T) Wt\Tmt)3<tl%itbZ>o 
S&fC zmo^^V 1 2 7 a*^OSSft#QBa, Q 
20 BbW\ f^^l/feft-ffQB (1) ^S^nfftT, 2T 
mtixm^txtthit>^o fttniaBi 2 7 c ^^AKfttc 

ffl«fn«««LTa**nsa*&e^s«, sg, s 

»tt, «^tcK*tti^tlSQRb©QR (1) fc^LTto 

[0068] 08li, jgtlff USEES 1 2 7R> 127 
G, R^H^fflHIUSS 1 2 7 BT<0»M&}99£ti]fctt 
fcHKWr*fc«)0^7T**. 08 (a) tt, jISS 
P^IUSSl 2 7 R-eflXl-ffflaS^jSU 08 (b) jg 

snfuaniis i 2 7 g T-©m^fiaa^^ u m 8 c c ) 

30 tt» S^ltF^IUES 1 2 7 B ^©fl^a&SfcjST. WAU: 

o!asfii^«-r 0 08 (a) ^-ridfc. mm-rzy* 

^^;1/6«^Qr^ (l -)5) : /SWitTrt^bfc^tc 

d-a) : a©ttTrt#LfcjSfcaae«#s«*«ffi 

1U ^-TSx^^/l/feM^QB* (1-y) : ycD 

jtT*rt»Lfejsica*fem*s«*<(fi[»r*. cos 

*s ttl^fefl^SR, SG S SB©IIJ^S^[RlY©ffiB 

40 [0 0 6 9] #*L<ttx y=0. 5t>L<l±£in(Cifi 
^liLT, ^■TS7 ? ^^;l/fefi^QBO^J:3iftf 

§sb *©y>rxaiEEWtt*«K:— .twe* 

[007 0] CLhBBfi Lfci 3 K % fg 1 *SSW1<DH^M 

suaE«K«ttiar, ssmwihiss i 2 7 g. 1 2 7 r*\ 

1 4 BtC^-TSffiO^-YV-b^^ 1 4 G, 

i.4R ojsib i ±<DMS{{5iB©-rn© 5 %mmft\±* 

50 €iJKJ:oT7'fv#ffi7*Hlf«i:i:t.fc, «M(s]SS 
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SSI 2 7B*\ 1 4 BfrC.cD-rv^l/fefi 

ft) <fc r> TSSKfgstsSg*. fc. m 

[00 7 1] «3>Sf! 1 ±12 
S l HStWPH\ 0Hl±<D|5l— ^^^v-by-y-i 4 

>-9-ZL->y 1- 1 1 1 3 B, 13G, 13R 

<0JW**ffi»)#*, «7-Ty*V*l 4R«S«KCtt» 

i 2 7 04 tmm<ommic^s.Lr. ^m<o^^ 

U 1 2 7 a, -feU** 1 2 7 bi&lftflBlBlB 1 2 7 c *> 20 
z>Ml&1r%i:£i>lc. iifflraielSS 1 2 7 R* x 05i|a| 
*OEtttcaMLT, -SO^'J 1 2 7 aRtfffiWIelgS 
1 2 7 c*>5>#f/£T5o C©*&, ±tE<D£»?<<>L 
n (H6#JIB) 3^6©"fnK3*BLT3t**«IBfla» 
MMRffla, 0. SVffiy) fc«H4ft^iB«, g&SB i 

R^iiSfifWHISS 1 2 7 Gtc/UjU g&gp j Of^t>0 

wp^isiss 1 2 7 b k a*-t So 

[0 0 7 2] ±IB» 1 *St«Tt4, ^V-teV* 

ttcnteBjesnsfeoT'ttftv^o 09* wr, r> g, b 

[0 0 7 3] ±HBS! l #SS&WT?fcl\ 026©^ 

mm Lrct>\ 027 7<Dmmwmmwfo*m$£ffl 

[0 0 7 4] 

[ (b) £2£ffi0H] 

<Q%2^0!!0SBttj&>H9& C<D%H£<D3!2^1 
SI^OHWRBatBO^fWWlJS^-rBI-pfe*. SSI 2 

n 6 ©awfric o v»t u: is) — jsre*ftf l TBMBfciirwr 



1^BB¥ 7-2 4 5 7 1 2 

^7i/fefi^QR.. q g , q b *^ ^n^nji®ffiF^ifiiss2 

2 7 R, 2 2 7 G> RZf®feW$\El& 2 2 7 B T*&131£ 
n5o C tt OlelSS 2 2 7 R, 2 2 7 G, 2 2 7 B<D5 
^ 4B, 1 4G, 1 4ROfiitn 

(ftfW lf{«ffloa®ffl«liIES2 2 7 R % 2 27GT* 
OjaSti. 0 1 {C^-Tjlffi«F^[H]£S 1 2 7 R, 1 2 7 G 

fctt^jtwfcs&s. -rat^ c*is©i§ik2 2 7 

227 G-eosaat. Sg 1 ^SS^J©*-&^IH)«^, 
tH^jfefi^SR, Sg^I^T. ^-f>-tr>+M 4B&C$f 
•Ti.ffecD^-rv-trV-9-1 4 R, 1 4 GfflSOU® 1 ±<D 

« (y) > Qo Cy+ 1) , Qg Cy + 2) ) %f}tiM¥-t% 
TZ>££lC£iT. Bitl&m^S1^, Ss. Sb^^X 

[0 0 7 5] C*l£<DH]Sg2 2 7 R, 2 2 7 G. 2 27 
B (DWimc-D^r fe 5 '> LAf^K^IKQS LT43 < „ 

[0 0 7 6] «&KM&IfcP>nTS2p£#5^>-fe>' 
■9- 1 4 Bfr^Oxv^beifi^QBti. 0J*.(£ 1 ^-f^ 

^fflP^[5]S§l 2 7 B(C<toT. — SOftP«#S (fiSJA 
tf, 0. 5:0. 5) T**iWSftT, MRBARtC^fSrr 

ssi 2 7 B^s/c:a^fe«#SB{±. mic— fe<DW$m 
tztf^x. n£.wm<D£W£LT(Dmntfm.&mmm<D 

[0 0 7 7] Jfe, fS«07YV-bytl 4R, 14G*-> 

R> 2 2 7 G(CJ:^T, 7^y*ffiTlS?n^ m 

«fc 3 SSffl F^mSS 227R. 227G ^SfrfcBftfe 
«^Sr, Sg«, 1 4 B<Dffm&<D{KJglft 

^{awc^-rsfts^^-r^-i?^ ur, i 4 gcdm 

[0 0 7 8] 01 0{±> 09tf£>0tf£>-7-YV-fe;y9- 1 
4R, 14G. 1 4 B. Sigffl P^IUSS 2 2 7 R. 227 
G, RXJm^WS IhIES 2 2 7 B^£"&tyft{ / £[5]S§<DF ( 3g|5 
r a * ^ 0T*3&5„ S 2 3feMi09<DHrfl:|3Egtt. CCDK 
•7-me]SS2 4R ! 2 4G. 2 4B, i'n'^MlK 
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3 o , mwmmmm 4 o <s©»»i?h 3 ic^-rm i mm 

[0 0 7 9] 09©^BT*Igim ©S^D^T^if^- 
-^•5 iW&KiM/S 0ib^ilIWgi4 OK 
A*rf3. *LTttB^^r«©ffi#A*Sn*fc, 

V-b^l 4R, 14G, 1 4 BfflSOHPSA, -7-r> 

-try it i 4 b ammmtctti&r&smsL y ■ * £ ©fit 

5ffi5-r:y&©/>&g|5a' , /?' *5<fctfS&g|3 i ' . J' 

tCg^T, AQfi^SAg (a' ) , A r (0' ) , A 

b (y' ) ©fifr£r#tf>;5 0 

co o 8 o] iMnummw* o-v&tb&tntixmeM&A 

g(a'),Ar (|!*)ab(y') «, aSfflM 
EES 2 2 7 G, 2 2 7 R, H^i^ESS 2 2 7 Bfc^tl 

^WEasstu brsis i ■ . j • ©fiit±, wmmmss 

2 2 7 G, 2 2 7 RfC-etl-^tlteSS^nSo 
[008 1] jI©SR3le]S§2 2 7 R, 2 2 7 G, Rt>*H 

%.ttffl®s&2 2 7 Btcfi, ^n^nADSSRuHS^ 6 

R, 2 6 G, 2 6 Bfr&tiWjSftS-rS^I/feflJi 
Qr, Qg, QB^A^^tlSo jISEMHlelES 2 2 7 RT- 

*in«:«» a r tmm^j • £ 

©A^CJSCT, 7*3?£/l/&43#Qii*ffiIflE • MRS (51 

fc, iBSIffiniiUB 2 2 7 Gt'ti, /.M&ffia' tC^JES-TS 
ftAOftAg&SEftffii' £©A*>KJSDT, fVZfr 

B T*«, »*Pfit y ' tejfcfe&f *4n««» A b ©A#fcJfi 

[0 0 8 2] 01 1 «, iSffi*fiais]gS2 2 7 G, 2 2 7 
R©@S#/fr&3*Lfc:/n-'y* El <r©jI5£ffi|ig 
1SS2 2 7G (2 27R) t±, 7-0*^ 1 4 G, 1 

4 B ( 1 4 R, 1 4 B) tBScDfCB 1 ±©M&{i«©-f 

gf£-t±5fci&©fc©T', A D ^0852 6 G (2 6 

r) fr£>tDfW;i/fe{i^QG cqr) a«xA?n«a» 

tf)7-l'V^€U 2 27 ai:> dtlS©^-^ 2 2 

7 a©IB^te«lttSn*-feU$'$r2 2 7 b C©-fe 
P**2 2 7 b3^6©3fflOiBHfi*Qsa, QGb, Qg< 

(Qna> QRb, qr c ) 3^A*«n«}iBnBigtt2 2 7 c t 

£flS*3o 2 2 7 a(i, ±^a^lP]X£Dli 

fefB^Qs (Qr) ^-fV*ffiTlB« -ifte^-r^o -tr 
2 2 7 btt, SSfgP i ' ( j ' ) ©AfcfcfSU 



(9) IflMFP 7-2 4 5 7 1 2 

/<5 

g (Qr) 3^6K»-ra^-CV0DHi9Mi©ilSffl^ 

QGa, QGb, QGc (QRa, QRb, Qrc) 5 0 fit 

IH)lelR2 2 7 c(i, ftAffiftA g (A r ) ©AfcfcJSC 

T, ®filgtfS©)I3S#-S§QGa, QGb, QGc (QRa, 

QRb, Qrc) Hinm&m (fcfW) UT^'fVJWftOMfiR 
■eii3.iS*feHi8RflOffl*fee#S« (Sr) £LTffl 

[0 0 8 3] H12B, HSIiHIUSg 2 2 7 B©@U%N 
70 J&£^Lfc:7ny*E|T?fc§ 0 C <DH^ffiMlHl«S 2 2 7 
Bte, AD^£[H]8g2 6 Bfr^O^v^l/fefl^QB© 
y^XffiJffi^'tt^— S£&cffiOfc:J6©&©T\ CCD-rv^ 
;UfeM#QB*^A*?ns 2^©^^!; 2 2 7 at C 
nSO^tU 2 2 7 a©»2aS»36(»6©jBffifi-9QB., Q 
BbtfA*SnSffiHlelB&2 2 7 c £J£<!S.;5o 2{@©* 
*U 2 2 7 a«, Rfca»WUfcJ:3te, £j£*75rfilX© 

mt%> 0 ffifflm®2 2 7 dli, iiUMMRA b©A*fcJi& 
DTMiR&£a©«5HI^QBa, Q B b%ifraS¥^ (HIRD 
20 U jS3R»ffl©a*fe«^SBkLTU*-r*. 

[0 0 8 4] 01 3—01 5H\ 01 l*3J:a*01 2fC 
^•TffiMlHlSS2 2 7 c, 2 2 7 d ©F^gP^s!c^r^bfc0 

[0 0 8 5] 01 314, 01 1 <D*f|!S[5]Sg2 2 7 c (I 

mffifflms&2 2 7 GK:*f*s-rsfe©fcps-5o ) ©^spiu 

a, 8 0 b, 8 0cTlt iO*«!ftA g (Ag2, Ag 
K AgO) ©A*fcjSCT» -b^?2 2 7 bfr&O 
3^§©a^M^QGa. QGb, QGctC A g 2, Ag 1, A 

50 g o <omMvm^m^ro tonu 9 0 x^t, mwu 8 0 

a, 8 0b, 8 0cTM»«ra*ftfc3fi©iBSM^* 

5„ COW^jfefi^SGti, -x^^^feli^QGOliJ^fi 
*iftYk:BW"r«3ffl*in»¥^bfet>©7**^ ^ 

-o* w 1 4 G©niij 1 ±©BWiffi«©-rnife««L 
[0086] ii4ti, 01 1 ©*f mass 2 2 7 c m 
40 B*fei4rtaMaa*wLfeBi"Px *©3«©«Ka5i 8 

0 a, 18 0b, 18 0cm tuM^k r (A r 
2, A r 1, A r 0) ©A^fCJ&UT, -feU^^2 2 7 
b*r6>©iI5£{I-*§QRa, QRb, QrcJCAt2, Arl, 

a r o©st$?$agsra§-fo ftp»gc9 0T*«, mwmi 8 

0a, 180b, 180c fSSffll? tlfe 3 !B©il5E 
tT tCiP^Ma L TfcH^lfefS^ S r t L T tB 

^■T5o c©a*e«-^SR«, ^^^^qbcm 

7-<^-fe>"9-l 4 B ©ttH&©££ftKttttfflctt 

50 -r 5 v-r y-tr 1 4 r ©na 1 ±©ftB?{iH©-rti% 
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f ii« L & © £ & o T ^ 5 „ 
[0087] 01 5ti> 01 2<DffiMm&2 2 7 d Oft 

2 8 0 a. 2 8 0 bTti, ;fo]M&!fcA b (A b K Ab 
0) (DXtlKfeZT, 2 2 7 a P><DJgffi{I#Q 

Ba> QBbtcAbi, a b o ©*jMag;&iiw. hm&v 

0 T*«\ fUffSP 280a, 280b T*mWWm-$ tltc 2 

*§0iSfte-g*iBiis <r t k hmwm l t mts&m^ s b 

^ Q b ©I(J^4?3fRj Y icm&T £ 2 ffl*in«¥*S bfc t, 
©T*fc3*V cn^O^x^^^fefs-^QB^fHL 

[008 8] <©!g 2 ^fl|0llO«B®ftf^>{a 1 6 it, 

0 9 (omm i <D~$ft&m± LTHssft l fta-p$ k> , 
^ii-r * finite o v t «:KiH**i»"r * . 

[0 08 9] L, (y = 0. K 2. 3. •••) 

[0 0 9 0] Lo ••■3^-1':xLy<Z>3^S!&v-l'>'WB 

[0 0 9 1] y' -J^pfl (^v^VWBCOaspv-T 

aLfdlT-feSo ) 
[0 0 9 2] 
[&3] 

a ( a ^ 0. 5 



_a-l < a > 0 . 5 W fc £ > 



[0093] •B!^7-r>'WG©a?p7i'vLo{i:*t-rs 

(= F R A C (A/d + y* ) ) 0. 5 — 0. 5«D 

[0 0 9 4] 
[&4] 

/3 (flSO. 5 CO £ £ ) 



0 



( $> 0. 5 <7> fc S ) 



[0 0 9 5] • •M^^yWRCDg^^VLotCfcf-rS 
(= F R A C (2A/d + y* ) ) *-0. 5 — 0. 5 

[0 0 9 6] 
C»53 
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1 = < 



i ( a 0. 5 « fc £ ) 



I i + 1 ( a > 0 . 5 <D fc # ) 



[0 0 9 7] •••M^^>WGfr£«fca^S*p-5'l'>' 

[0 0 9 8] 
[»6] 

j (orSO. 5»t jt) 
J + 1 (a>0. 5 CO fc # ) 



[0099] • ••^u-5-r>'WR3b>?)a i t.jav^ssp-5'i'> 

[0 10 0] ccoi5^lofefct\ ^■trvitn.r.-y 
h 1 1 £££18(111 1 (DWm*)%:ff%;r>tcm-&*mZ.%>o 

[o i o i] m 1 7 a£MnaiB]ai2 2 7 b, st/si 
20 jfcfit Haass 2 2 7 g> 2 2 7 RojaacD^Y^vy^^ 

i:tc> §7'fyty+)' 1 4B, 14G, 14Rcd«^S 

1 4 B, 14G, 14Rfr 

L/cfeO^^^o -fel^^^2 2 7 b^e.©is^m^ 
Q«a. Q«b. Qscti, -rS^l/feft^QB (1) fr?.^ 
nfn3T ( i ' • T) , 4 T (1 ' • T+T) . 5 T 
30 (1' -T + 2T) mtlTliitl-SfttthtbZ,, & ft* -feU 
55 2 2 7 bA>5>Oii@{i-^QRa> QRb, Qr<«. -rv? 

^;i/fefi^QR (i) fre.fnfn5T (j' • t) , 

6T (j' - T + T), 7T (j* -T + 2T) iitlT 

m^j^n^^o ^e>tc % 2ffl<o^^r'j 2 2 7 a*>p><D 

jISM^Qb.. QBbli. ^^^l/fefi^QB (1) ^e. 

^-ti-^nT, 2 TjinTa*2n^J65o census 2 2 

7 d A>e»«^tc{Si«-f n^MMLTttl^^nstb^fe 
fs^fSR. So, Sb{±, «^Cfi!^t±i^n5QRc<DQ 
R (1) i:IWIWLTffi^?tl^465o 

^0 [0 1 0 2] 0 1 8{±. w&mgm&z 2 7 b; rvm 

ffl»M®&2 2 7 G, 2 2 7 RT*©*P«¥^S^?1 
IWfcWt5fti6O^77f$5 0 018 (a) (i, 
iI3ffi«P^Is]£S 2 2 7 GTCDfi-SfiQJlSr^U 0 1 8 

(b) tt % H®fWlHlK2 2 7 B-p«HB^jB31*^-r o 
S^M^iaSS2 2 7 RT?CD©#MSfCOV^Tfi0 1 8 

[0 1 0 3] 01 8 (a) iCmfZoK. 18t«30 
50 C>-rv ? ^;l/fe'(i^Q6(D3^M4S^r (1-2 a" ) : 
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(1+2 a" ) <Di£T*ft#Lfcj5t£#^Utf{4gU C 

&t<D*mL\z\ht>&ms%s<.tf®.wt% 0 $/-c, 018 

(b) (c^-f <fc5K. Bgt§f'>^;l/6flfQ55: 
(1-y' ) : y' <OJtTrt»LfejSKa*fefl#Ss 

^S^lPlYOfStB (MHW&lfMXteB) ti^TOfeOH 

[0 1 0 4] &?3:LOi> y = 0. 5 *fefci:**tf<:5fiv 

©y^x*«fesai*«K:«Bi, c 

[0 10 5] JJ(T\ 0 1 3—0 1 5 tm 1 8 fcT'^Lfc 

Aaa^^aicov^T, J:»)W«fcKWr.*o 0^O*p 

[0 10 6] 
[ft7] 

S B { y ) 

= AbO-QB(y+j" ) 
+Abl-Q B (y+j' +1) 

[0 10 7] 
[ft 8] 

S a ( y ) 

= AgO-QG(y + j" - I ' ) 

+ A g 1 - Qc(y + j' - i ' +1) 

^-Ag2•Qo(y + j• - i ' + 2 ) 

[0 10 8] 
[ft 9] 

S R ( y ) 

= ArO"Qn(y) 

+ Arl-Q H (y+l) 

+ Ar2-Q.(y + 2) 

[0 10 9] tteZo CCX\ 
[0 110] 
[ft 10] 

A b O = r ' 

A b 1 = ( 1 - r ' ) 

[0 111] 
[ftl 1] 



(11) #^¥7-2 4 5 7 1 2 

20 

A g 0 = ( 1 + 2 a 1 ) / 4 

A g 1=1/2 

A K 2 — ( 1 - 2 a 1 ) / 4 

[0 112] 
[ftl 2] 

ArO= (1 + 2 S ' ) / 4 

A r 1 = 1 / 2 

A r 2 = (1-20' ) / 4 

;o 

[0 113] fc£oTV>5„ 

[oi i4] u±(Dj}un¥-t%mmit, &M7j>\<2(dm 

38RHR**LfcBBST*S. 019 (a) fck % y' = 
0. 5cDi:#£0^;l/— (B) oM?gbft0TS 

So 01 9 (b) W\ P1C<^U-V (G) OJSHBc« 
itfc@T*^5„ COSHfttt, (b) ©fgggft 

[0 1 15] CCX\ 7)V—\Z'D^T(DQm7-<}\'Z<D 
«BMRO**»tt«« y ' (018 (b) ) 

T, ^■3V^T<g.-r2-5-r'>'^©^-ti ; ?n<D^^ 
«fc 5 K LT&So cnfC^LT, ^*l> — >*5 
itfw Kfco^T©2ia:7^;U£©&Hft©*iMiB 

ittn^tia' t3*xfp' icj:-aTaEftrs««» ens 

-JO £OV>T«:0 1 9 (b) fr£*>fr3<t3lc4>;MS«#<H 
B, G, ReO-T^TOfeja^KO*, &-r«ft^-r># 
[0 1 16] S&fc:, M«n«7'fyoB« , ^K 

wtttt, b, g. R-r^TK-D^Tjaffrauwti:** 

[0 117] 01 8-fr5fcfr%J:dli:« Bftffi l ' fco 

ftBftffii' , J' fco^TOMflt GiS) *S7bft 
5 B, G, RO-T^TtuOV^TCD-?- 

50 oat/fern *wflft?t>rauti:tfs**.. 
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[oi is] <®»2*«W©8«©sgg>±iB£2£ 

mmTn. mm i ±©n— ^^y-byt i 4b> i 

4G, 1 4R©Wtetl*a-r»&K , 3^TBil«l/fc^ 

-7M 10fe7>fWl3B, 13G, 1 3RO»f 
^v-feyu-i 4 R£r*&J{cM#ttrr«fc5 
\c?%C tfeT*#5o C©*^, HSatMlHlB 2 2 7 B. 
^ 01 1 £|5|fll<DIU8gfc:^SLT. ^SO^tV 2 2 
7a, *^?2 2 7 bMffiW2 2 7 c (fcfc 
b, «KD8$0fttHiaf&2 2 7 c«, 01 5 £iqtt©fl| 

) frzmi&L* mmmm^2 2 7r«, 01 

2 £|WH3t©|5]Sgf;:SHbT, 2{H©^1> 2 2 7 afttfi 
F^|elSS2 2 7 c (fc/JU C©«£©ffRflli]S&2 2 7 c 

^6<OirnK:»lSLT36*ain«flaS (Ago, 
A g 1 , Ag2, A r 0, A r 1 , Ar2, A b 0, A 

b i ) ©js«fc£Httfcv»#. g&ss r » j • t4x w 

&©i:&.5o 

[oi 19] sfc, imv^zmmmx^ ^iz-vyy- 

1 4 B%g*p i;bTlRt)&ofctf, *M3&9!M: 
dftfc:E^Sti*t>©-Ctt&v\, fllfctf, R, G, Bi: 

-y >-b v-t ic am b t y -r x&¥££. l jpt v ^ 

[0 12 0] ±KfB 2 APM^iS 

(AgO, AgK Ag2, ArO, Arl, A r 2, 
AbO, Ab 1) *HJ£W**>©fcl,T«j£L,;fei^ S 

b i ©«a, 4fcfe**o*ftKiSi:Tj*tfflffr * c £ 

[0 1 2 1] ±IH^2*SS^!lT'(i, *Jj£ft2rft 

YfcWft-J-^afflO^^^feft^Qi (y) , Qr (y 
+ 1) , Qr (y + 2) , Qg (y) , Qg (y+1) , 
Qg (y+2) J^6ffl*ftfl^Sii. SiSSajbTt^ 
tf, 4fflJM±c07 :r > ? ^;l/fe(i-^QR, Qsfr&ttift&flte 

sr, SG^ta-rscttT'tSo 

[o i 2 2] ±83tB2*afc0n?a % fs^i/ft 

•a*6a:fcfiffi#SB*»a-r*i:fct>-e**. 020- 
02 5«, 0i**LfcBi-e**. &*5, ycF<Dm 

HJ!T*«, S2*St0!©«ili:Sa*8M}'fi:ov'»TO*fi 

[0 12 3] 02 Oti, 01 2 0i^i«2 2 7 B 

C OB^MiaisiK 2 2 7 B «, A D^jfl[5]g§ 2 6Bfrf, 
©r^ ;U€s{§^§Qb -f X#14^— j£fc«Ofci{>© 
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2 2 7 a Ctlf.©^* 1 ; 2 2 7 a©te3i$§fre> 
©jSSWfQBa, Q B b, QBc^A*«n*«IHBSB2 2 
7 e SfStD^^tU 22 7 att BEfClBWb 

• (earrs. mam&2 2 7 e 

«, fiafi«»AbOA*K*SU;TH3RSClioiBJi«^Q 
Ba, Q Bb , QBcSrJjnM^JS CMIBD b, Bf»i©fflA 

[0 1 2 4] 02 1 fi, fflP^lHlgS2 2 7 e 4>©|*3g|5|H]Sg 

a, 3 80b, 3 80 cT'li, fidftffiftA b (Ab2, 
Ab 1, Ab 0) ©A^JKJSCT, 5«€-y 2 2 7 afr& 
©Bfil&{I£— ffifct-3 3ffl©iI3£iI^QBa, Qsb, Q 

BctcAb2, Abi, Ab0©siS$a3«r o iraggp 

9 0T(i, *SgP3 8 0 a, 3 8 0b, 380cTSI 

naRffl*— iBi-r* 3)B©tti^feM^ sb t bTtb^j-r 

c©fcb*;fe«-5§SBf±, ^^^fefi^QB^IiJ^ 
20 [0 1 2 5] 02 2 BB©— «»*lfc*cLTflKffc: 

1"5„ msx^-y >WB©sp^-r>^-p©sB(c 

*NW*»Pffly" ©B??>#tfJl!S:oTV»*©TN fife© 
[0 1 26] Ly (y = 0, 1, 2, 3, •••) 

[0 12 7] Lo •••S*p7'OLy©5^^-7-ryWB 
[0 12 8] 

y" -y' (y* ^0. 5) 

= y ' - l Cy' >0. 5) (MSi^-fyWi 

[0 12 9] a" =a* • ••^■7-Y^Wg©»^^-Y>' 
40 bfc/jNiStgP^-O. 5 — 0. 5©«5BT*bfc£>©„ . 

[0130] /5" =/r •• •^•7-r>WR©s?p^^>' 

brc/>i5[gl5^-0. 5 — 0. 5©^Ht?abfcfe©„ 
[0 13 1] i" =i* -»Ml7-YVW«3^6«t,ifiV'' 

n^s^ e y ^tt-eai b it t ©t-$> « . 
[oi3 2] j" = j' ■■■mm^^>mt>^m.^j&^ 

WQ^J Z/ L y ©S*p^-Y v Lo Kfit ZftftftrjitiLm-f 
50 [0 13 3] C©J;5&lg«©&£:T\ ^-trvy-a.- >y 
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(13) 

23 

[0 1 3 43 02 3l±. 02 2©J:3fc#&©* WSM 
fflm&2 2 7 R« 2 2 7 G. RtfIS«K@liS2 2 7 B 

ig/^l/XA^^t e.nscTfc»c, ^^-O-trV+M 4G> 
1 4 R. 14 BO«ffif*»jW»7U *©«WtffljWlE 

4G, 14R, l 4 Bic67'r>¥ffi'eBi$fc:tt»a? 

^qb (i) ^e^n€n3T ( 1 • • t+t) , a t 

(i* -T + 2T) , 5T (i' • T + 3 T) jltlTttl 
*^n^i6S 0 tl/^?2 2 7 bfrB©jSS{l*§ 

QRa. QRb. Quel*, ^v^I/fefg^QR (1) frt)^ 
tlft!6 T (J ' • T + T) , 7T (j' • T+2 
TK 8T(j' • T + 3T) iItlTm**W6i&*. 

SfflO^-tU 2 2 7 a#»e>©a®{I-S§QBa, Q 

Bb, qbc{±, xv^^^feM^QB (i) ^e.-en-rn 

i\ 2 t, 3 T3B*iTUWj?ftj&ai>*. mmm&z 27 20 

*§sr, sg, sb{*. a^tcM^a^n^QRcOQ 
r en tmm^xmts-ztit&ibZo 

[0 13 5] i2 4fi, B£ttMI9l&2 2 7 B, fttfii 
@ffiraislK2 2 7G> 2 2 7 R-p©4nS¥iSiffll4S*« 
J-tWfcSW3"r*fc«>©$' > 9:7-?**. 02 4 (a) tt; 
@^ira[HlSS2 2 7 GTOfi9*aa*^U 02 4 

(b) fi, @S«^[1182 2 7 BT*<7)i§j!Qi^1-. 
jffl&f RfllllR 2 2 7 RT-cD{i^5!iatCOV>Tli0 2 4 

(a) ft* 6 BWifclMBrSo BIN BUI J0 

[0 l 3 6] 02 4 (a) tcjfrt£5K* m&-?%3-3 
(DrVZfr&m^QtiDv -BM«i« ( 1 - 2 a " ) : 

(1+2 a") ©JtTrt#Lfej6fcte*§U*HfcBU C 
Of§ U £ m&? 5 3 00f-^ /l/fe«J§ Q g <D 3 * * 
*fc©*M»ca#fiffi^S«#ffi«fS. 02 4 

(b) teSVT J: 5 IBSS-TSaoO-r^^fi^Q 
bO^^W4S^ (1 -2 y" ) : (l + 2y") ©Jtf 

^sstmsmo c<e>*sh. m/jfem^sR, sg. sb 

^iRiYtcaafi-rs 3m^tm^9mhrc^<ox^^ 
fB^s.R, sg, si©rt«Rtfffismi©y-rxjip£EWtt' 



7-2 4 5 7 1 2 

[0 13 7] JfiTF* 02 2—0 2 AT^LtctuMW-^ 

[0 13 8] 
C»l 3] 

S a ( y ) 

= AbO - Qe ( y + j " ) 

+ Abl'Q„(y+J-+l) 

+ A& 2- Q e (y+j - + 2 ) 

[0 13 9] 

GRi 4] 

S o ( y ) 

= AgO-Qo(y + .i"-i") 

+ A g 1 • Q c (y + J " - i " +1) 

+ A g 2 'Qc (y + J* - i* + 2) 

[0 14 0] 

BRl 5] 

S r ( y ) 

= A r 0 • Q * (y) 

+ Arl • Q. (y + 1) 

+ Ar2-Q«(y + 2) 

[0 14 1] £&5„ CCT% 
[0 14 2] 

QRl 6] 

Ab0=(l+2jr")/4 
A b 1=1/2 
Ab2=(l-2r">/4 

[0 14 3] 
[Rl 7] 

AgO = ( 1 + 2 a " ) / 4 
A « 1 = 1/2 
Ag2=(l-2a*)/4 

[0 14 4] 

mi s] 

ArO=(l + 2B">/4 

A r 1 = 1/2 

A r 2 = (1-25" ) / 4 

[0 14 5] £froTl^£o 

[0 14 6] W±OiO«¥^ftiaK*V'»T» S*Pffiy" 
= 0tLfcf^ W^feil^SR. Sg, Si ©MUSES' 

*§Qb©{4B &IB©fflMlttB) ifcfSo 02 5 
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^7 7T'*5. 02 5 (a) U\ igffi*fMlelS§2 2 7 G 
T'tDff^JI^L, 02 5 (b) It. H£MMIsltt2 
2 7 BT'tD-g^jaa^^-To %iJC©l^ A b 0 = 
0. 25, Abl=0. 5, Ab2 = 0. 2 5i:4oT 

[0 14 7] 

[ (c) I3i»j] 

<®n 3 mffl<DmvmxRxfmft> 0 2 6 it, c<d& 
mo* 3 ^ttonftRasBo^arajg*^? it 

0^uDJ;5fc, flnB£5±©KiHU4, lljtft* 
|p]YcDSW^Ir] (-Y) tcm^©iSfiVT'^5,n€> 0 C 
<Dfci6, ^ltBffl!l0 3iHO^-fe>"9-aL--y h 2 1«, Mi® 

1 fc»LT— ®MV?»Jj£*#lRlYfcffl#»fc»Krr 

■3TM?n« 3fi©l/>X2 oci^Dtty^az 

[0 1 4 8] JlfcncD J; -5 fc, *ti??i<Dyt-bl/y3.=iy 

c* £ cOilj^SSU Die J: o T± j£SE**3!T 3 . c»fc 
46, c©^-b>-9-3.^<y h 2 i ^-r>-fe >*> 

2 i ^mwLt^^y^y^nmm i ±<ds!®v-y > 

±t£473 (ri y teat; * i$<?¥fT* fctt— t> © 

[0 14 9] #*bm-7 h 2 1 -WWSaftStlfc 

B. G, R<D^m(D^tHmmt. ADSf|i-7h2 

5 T'^n^eti flsutc a d n, 

Qb, Qg, QRi:bTtH7]^tx5o ctxP,©f->'?;Vfe 

W}W£m$&3 2 7 B. 3 2 7G, 3 2 7 R £ A* 2*1, 

ccT-tts (fina¥J%) oirawKns. enjoin 

K3 27 B, 3 27G, 3 2 7 Rfr&ttl^tllUtrStl 
%itit)&.m^Ss, Sg, SRti. ^•fe>"9 1 ^--<y h 2 

T^ftrscoT, *feS-r*»««H\ Zj&rttiwDtom 

[0 15 0] 02 7tt 12 6$><Dm$HDye-bZ/y3.— 
>y h- 2 1 ^V-fey^ ii^fflHlilgS3 2 7 

R, 3 2 7 G. 327 B^fc^tfljfElHll&OrtSPT'n'.y 

[0 15 1] H2 6 01RHlOBWlD*ffa3»^Kfi 

* - * Sr, 0 2 7 ©HWfcH* Jl/ 50fr &am.lfll£tB 4 

OlcAJitZo £<DffiM%m&W4 O^T-r^nn^lf 

2 3 ate, CCDK7^72 4R, 2 4 G, 2 



(14) 7-2 4 5 7 1 2 

2(5 

4 B(C^?>n-5^a>y^C KiTfctO^jg/^X^A^ 
Z/Vt&C hX\ ■5-r>-tr>"9- 1 4 B, 14G, 14R 
A^e.<D7*^^;l/fe<i#QB, Qg, QR<D±j££73fo©gJ 

*tiLWi3*>l/9Z 3 aT'^tH^nfc, f^^/l/fifc^Q 
b , Qg, QuO^jfeaE^lftXOBWUffiBt^ftfSltL/T 
VSHHUfcteSr^VT. *9-YV"bvy-l 4 B, 1 4 

g, i 4R<oBB£oa*P5>r^teit-r*Hjfe**iRiYo 

S!ffifiiB©-rn^tfiE»DB" (X) , Dg" (X) , D 

w t- (x) tvx, mn%mmw4 oicxtitZo mn 
%m$im4oit. ii«?iSr, mmmot- ex) , 

Dg" (X) , Dr" (X) <Dm<DXf}-Ztl%t, JWTtC 

mMicft^zmtf&icm^T. anaesftAb, A g , 

A r©ffi*9WLT*i&*. iinM^ftAb, Ag, Ar 
it. 02 2-0 2 4 ©Jrafi^ftlwHftc, 

[0 15 2] 

[ft 19] 

A b 0 = ( 1 + 2 r " ) / 4 
A b 1 = 1/2 
20 Ab2=<l-2r")/4 

[0 15 3] 
[ft 2 0] 

A g 0 = C 1 ■+■ 2 a" ) / 4 

A g 1=1/2 

A g 2 = ( 1 - 2 a " ) / 4 

[0 15 4] 

[ft 2 1] 

3 q ArO = (l + 2fl" ) / 4 

A r 1 = 1/2 
A r 2 = ( 1 - 2 /3 " ) / 4 

[0 15 5] t&ot^5„ CCT?, y " , a" , /?" 

a, 02 2(om&tm&izfe&t<tizi>\ &<or c it>mfo 

[0 15 6] y" (=Db" CX) • r/M) 

^e-y^ti-p-O. 5 — 0. 5©ffl5HT^L;fcffi. 
40 [0 15 7] a" (=Dg" (X) • r/M) 

-r vwg z/ lo *ffl«waffi«fn*3t 

Si^lf-y^#{4T— 0. 5-0. 5©SeHT*^L-/c:M„ 
[0 15 8] /S" (=Dr" (X) • r/M) ••■■H*5 

SB»e*y^#ffiT-0. 5-0. 5<0«H-p«Lfefflo 
[0 15 9] ft*, CO*&, MBJ^'t'^WB, We. W 

©fflteHSE^tl*^ il<D*3*SE6^J«0 2 2-02 4 

50 (DftDM^^atiHi^jaa^T^/tii), y" tio-es 
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[0 16 0] ftff»J8l&ft4 0T»#i&5n;fc*nm«RA 
b, Ag, Arte, ffi**a^ftT&«£lbfiHlBlJ£3 

2 7B, 3 2 7 G, 3 2 7 RlC-^ft^ftisj^ tlSo 
[0 16 1] C(DS«(i$fc, ±j£«tefi#<>>2 2 3 
afeitWflGEM/^ey 2 3 b^rtt^TV^o ^©B^tc 

y\~*fioo miEM^v 2 3 bctt, rt^Eataixo 

-TV-feVIt 1 4 R, 1 4 G, 14 B'ffiSIBIOS!® »3©B 

[0 16 2] ftffMfll&S 4 0 COMIEWCJ&UT 
/J*«a" . p" . y" {i^ffiIE-r^ 0 LfctfoT. C 
<OtS 3 <D§fefifi0!lT«: a " , p " , y" n^tlli*- 

So C<DitlStC*3V^TtfP^llI8S3 2 7 B, 3 2 7 G. 3 

2 7 r« r^i&j jiwiuss^tfnso 

[0 16 3] c©»^K*v>T» y" ©MiElllOffl* y 

o yo = 0) CKDyofci&SfrC*!) 

[0 16 4] ^-f^ytl 4B, 14G, 14ROf 
In^tKDTl/yz 5 B, 2 5G. 2 5 RfrkfcH^tlS 
T-fn^fe{=^{± % ADf»2 6B> 26G, 2 6 
RT-^ft-?n7^*/l/fe{f-5tQiK Qg, QRtC^^tl 
5o Cft^O^v^l/fefg^Qs, Qg. Qr£>5^ 7* 

mess 3 2 7 BTfias$nTm±»feffi^sBic^^ti 

S, Sfc, ^^^fefl^Qsii. ira«&ftAg*Wj 

^ns^iftSHis]m3 2 7 G-ea&s**iTtH*fe«*s 
«a r36i«x**n*aaMiWiBiatt3 2 7 Rt-jEifnt 

[0 16 5] 02 7 «D^»J*i NUbUS 3 2 7 

B, 3 2 7G. 3 2 7ROHBiia*SLfe^ayi'H 

T*&3o C<D^l!jfflHlH]K3 2 7 B (3 2 7 G. 3 27 
R) It. AD^g||HjS§2 6 B, 26G, 2 6R*^Of 

T\ CKDf^^l/fefi^Qn (Qg, Qr) tfA^jSns 
3fi©?t*'J 3 2 7 at, C'ft&tD^D 3 2 7 a ©fis 

J^^*->e>CDaafl-^QBa (QGa, QRa) „ QBb (Qob, 

Qrd) , Qbc (Qgc, Qrc) #A#«*l*tliWlBjB&3 2 
7e££ri?*.So 3j@<D^^U 3 2 7 a ±j£S7j|q] 
X©Hfgft{HcDx^*;l'fe{|^QB (Qg, Qr) 
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V#ffiT'l2ffi • KSJ-T So *iHIe]S§3 2 7 ett, ftnfi^ 
SAb (Ag. Ar) OA*K*SCTiii3RaWaoaSEfi 

^QBa (QGa. QRa) , QBb (QGb. QRb) » Qbc (Q 

gc, Qrc) *4q«¥i% (*iH) U BXftflOtbft&fe 
*#Sb (Ss, Sr) fcLTHWrrSo 
[0 l 6 6] 0 2 8 ©9EHMHI§II{(oAitt^tt9ic-? 

[0 16 7] 
70 [ft2 2] 

S » ( y ) 

= A b O • Q o ( y ) 

+ Abl-Qo(y+l) 

+ A b 2 - Q . ( y + 2 ) 

[0 16 8] 
[ft 2 3] 

S o < y ) 

= A s O • Q a ( y ) 
20 +Agl«Qc(y+l) 
+ A s 2 • Q o (y+2) 

[0 16 9] 
[ft 2 4] 

S * ( y ) 

= A r O • Q « ( y ) 

+ A r 1 - Q „ ( y + 1 ) 

+ A r 2 - Qb (y + 2) 

30 [0 17 0] £&S 0 

[0 17 1] t©J:3a:»*©tt«, m*fefi#SB, 
Sg, Sr IiJj£*7j|RjYCDffiB ({gSft&W&fM) » 

So -?e.tc. ^^^feft-^-QB qg. Qr ^n^ntf 
w^fefi^SR, sg, SB©rta5RtffflSH<D/-r;c#) 

?p»tc, ±^473lp]X©{5i«{c^e.-riBI— cojl5Sft!|f'|4 

[0 17 2] «2>JB3*W«©ai«o«JB>±E»3* 

SS0>JT«, ^-YV-trV+J- 1 4 B, 14G, 1 4 RtCOV> 
Tfc, /J«a" . 0" , y" ti^jfeSEtfWXlcjSCT 
^iIE^t^ft:fiI^:a■^TV^S*^ 3-POv-rv-bV+M 4 
R. 14G. 1 4 B<Dffi5ffiffl-f*l£««-r*Xfcf,fcV>cD 
T*&£fr£N ©■51'V-fey+M 4 B &COV^T<D/h 

50 ftSPy" tt±jfelE*«XK:3^3!Pt>5irHfi«nfc— Sffl 
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jELTt><fcV\, C©*^«iff^L<ti. y" =Oi:t- 
[0 1 7 33 2£>fc, ±fBfg3*S60!lT*«:, Qm7 4 
& ifcfcWOfcttfcJS CTlEt*!g-r * C 4: T- * 

-So 

[0 17 4] ±iem3*SS^JT*{i, MjtiE^lql 

YfcBWT*3ffl«D-7*S>*;l/fSte^QB (y) , Qb (y 
+ 1) , Qb (y + 2) , Qg (y) % Qg (y+1) , JO 
Qg (y + 2) , Qr (y) , Qr (y+1) , Qr (y + 
2) A^ttl+jfeM^SB, Sg, Si^HtWLTV*^ 
4{@^±©-rv ? ^;l/feM^QB. Qc, QR*>5.tb^feffl 
■^Sb> Sg, SR^Ui-riiiIi:feT^S„ 

[0 17 5] 

[0 17 6] 

fc— ^cffioc£a<T-^5i:tf>{c, ^©^-f^-fe^ 

tm LTS -f X*K± L V^t if T'& 

f&SB©/ S 5 * — * A TW«©RlM»a|«S*XM L fc 

f#3©T\ S£B«©^fcLT©BK*«»W4fitf^© 

»i:©iB»*«i:A,HSW-ft<:&:s. *o 

[0 17 7] W*fll2 0»WeH:, Slifc©^ l/*:/-* 

fi&4tfrrsffiW7-f Jl/*III»fcSttTV''*©"t*, Hi® 

©ffiBfc ft D T *tl eniijjg* 15 fa teSEKf 

BE4*te%» §7 Y v-b fiStf 7 Y >-b y if ffiSHT- 
{Sir— SKffiO<:i:A^t, e*ES5;5MOA7i!C 50 
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[0 17 8] »*3!3©feBT?fcl\ ttR©ttH|B]B©*- 

n^nt±. BjjtaE3ffiife:B8LT2ia3i5w±o3f3e©-9-'r 

< V\ 

[0 2] 01 ©Bfc^SaklOT&feV-fraci'y Ml© 

[0 3] 0 1 <Diii»M^Se(Dl!lft(ilSS©^D >y ? 01? 

[0 4] 0 3 <DSj#@SS<Da&ffiltgi§]g& 1 2 7 G. 12 
7 RO^"a«y^0r36S o 

[0 5] 0 3 QftftlBlROB^HInia 1 2 7BC0yn 
[06] BlOJKBlfr&0BtttaiP£KH?3fcg>® 

[07] 0 3©®jf^iHi£ST©«^a©^>r5X7*7 c ^ 
[08] 03 0tt-e©«<§«ig!*aj2 WteSER l 

[09] £2^ft©BflfflH&B0«Bi*CTlfcB|-? 
[010] 09©H«Bt^S«tD®j{^lHlK£D7a-y^0 

[01 1 ] 010 QMftlBltf <D£3£ffiMlBlK2 2 7 G. 

2 2 7 R©yn'y^0T?*§ o 

[0 1 2 ] 0 1 o oHif^iiiESos^M nine 2 2 7 b <d 

[013] 01 1 <DM&ffimmS& 2 2 7 G<Dft3H!8}M* 

[014] 01 1 ©3SK?f HIbIB 2 2 7 RcDf^gPifflll^r 

[0 1 5 ] 0 1 0 OH^M HmB 2 2 7 B ©rtgiSiQa^r 
SiW-T 5 7D -y ^7 0 T** § o 
[016] 09<Q/glil*^«OH0^«rSil§ , r5ft4& 

[017] 01 0 ©BftiBt^jrao 5 y ^ 
[018] 01 0 ©»ffsBT©fi#«rai*ajitwfc* 

^Lfc^7*-7^T$>S 0 
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31 

m i 9] &mm&z zig, 227 BicmtzQffl 

[02 0] 12 1 2<D@£*iHII]S82 2 7 BtO^^J©^ 
[0213020 (DH^fflKIHK 2 2 7 B (DftMm* 
[02 2] 02 0CO@€«P^[USS2 2 7 B?rfflV>fc^-& 

MBift^©iii^M^iJiB^-rsfe«)to0T*fe§„ 

[02 3] E9 2 0®H£flimiBltt2 2 7 B*fflV»fc»& 

[02 4] 0 2 0CO@gffiF^[sJiiS2 2 7 B%fflV>fcH-a- 
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